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Rezumat. Evaluarea consumului de macrolide si licosamide in Institutul de Medicina Urgenta

Macrolidele si licosamidele sunt utilizate pentru combaterea infectiilor, atat sistemice cat si locale, prezentand in
acest fel un interes sporit in tratamentul pacientilor spitalizati. Acest studiu are scopul de a analiza utilizarea macrolidelor
si lincosamidele in cadrul IMU pe parcursul anului 2009 in 2014, precum si compararea cu utilizarea lor in spitalele din
alte tati. In 2014, in institutie, sectiile de asistenta medicala intensiva si sectiile septice sau consumat respectiv 8.58; 2.9
si 1.5 DDD/1000 sau o scidere brusca comparativ cu 2013 respectiv cu 23.2; 3.84 si 22.44 ori. In 2014 costul pentru
DDD/1000 inregistrat in sectiile de asistentd medicala intensiva a fost de 40.01 lei sau cu 36.71 de ori mai mare decat
costul de 1.09 lei in sectiile septice si respectiv mai mult cu 71,14% decat 21.45 lei pentru DDD/1000 in total pe IMU.
Rezultatele obtinute demonstreaza o conexiune instabild date a consumului anual de macrolide si lincosamide inregistrat
in IMU, si vice-versa unul stabil in spitale internationale, care reprezintd un argument important pentru optimizarea
consumului si imbunatatirea utilizarii rationale a antibioticelor in spitale.

Cuvinte-cheie: macrolide, lincosamide, doza definita pentru o zi, consum, rational, spital

Summary

Macrolides and licosamides are used to treat both systemic and local infections and in this way presenting a great
interest in the treatment of hospitalized patients. This study has the aim to analyze the use of macrolides and lincosamides
in the in EMI during 2009 to 2014, and also to compare it with worldwide hospitals. In 2014 in whole institution, ICUD
and SSOTD were recoded 8.58; 2.9 and 1.5 DDD/1000 or an abrupt decline in comsumption comparatively with 2013 by
respectively 23.2; 3.84 and 22.44 times. In 2014 cost per DDD/1000 recorded in ICU departments was 40.01 lei or by 36.71
times more than cost of 1.09 lei in SSOTD departments and respectively more by 71.14% than 21.45 lei in all EMI. The
obtained results in this study demonstrate an instable data of yearly macrolides and lincosamides consumption registered
in EMI, and vice versa a stabile one in international hospitals, that represents a important argument for improvement and
optimization consumption, as well as rational use of antibiotics in all others hospitals.
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Pe3rome. M3yueHne pacxoma MaKpoOJHI0B U JUHK03aMuI0B B UHcTUTYTE YpreHTHOH Mequiumabl

Maxposubl U THHKO3aMHIBI HCIIOIB3YIOTCS IS JICUCHHS KaK CUCTEMHBIX U JIOKAIBHBIX WHQCKIUH, PEICTABIISS,
TaKuM 00pa30M, OOJIBIIION HHTEPEC B JICUCHUN TOCITUTATU3UPOBAHHBIX OONBHBIX. L{eNTh TaHHOTO MCCIIeIOBaHUE TIPOBECTH
aHaJIM3 pacxojia MaKpoIUJIOB U TMHKOocaMuaoB B MHcTUTyTe YpreutHoit Meaununsl B nepuog 2009 - 2014 ronos, a Tak-
JKE CPABHUTH MOJTyUCHHBIC TAHHBIC C aHAJIOTUYHBIMU B TOCIIUTANIAX Ipyrux ctpaH. B 2014 rony B miesiom mo UHCTHTYTY,
OT/ICTICHUSIX MHTCHCUBHOW MEIMIIMHCKOM MMOMOIIY U THOWHBIX OTACICHUAX OBLJIO U3PACXOJI0BAHO COOTBETCTBEHHO 8,58;
2,9 u 1,5 CCI/1000, uto mo cpaBHEeHHIO ¢ pacxomoM B 2013 romomM SIBISETCS PE3KUM CHIDKCHHEM COOTBETCTBEHHO Ha
23,2; 3.84 u 22.44 paza. B 2014 rony croumocts 3a CCJ[/ 1000 B oTJenaX MHTCHCUBHON METUIIMHCKON TTOMOIIH OBLIO
40,01 nees, unu Ha 36,71 pasa Oombine, yeM croumocthb 1,09 neit 3a CCJI / 1000 B THOWHBIX OT/IEIaX U COOTBETCTBCH-
Ho Oospre Ha 71,14% Oonbiie, yem 21,45 neii o yupexieHnIo. Pe3yasTarsl JaHHOTO MCCIIEIOBaHHS IEMOHCTPUPYIOT
HECTAOMJIBHBIN €KETOMHBINA PAcX0/l MaKPOJIHUIOB U JIMHKO3aMUI0B B MHCTUTYTe YpreHTHOH MEenuIHbI, U Ha000poT,
CTaOWJIBHBIN [0 CPABHEHUIO C aHAJIOTMYHBIMY JJAHHBIMH B OOJBHHUIAX APYTHX CTPaH, YTO MPEICTABISACT COO0I BaXKHBII
ApTyMEHT JUIS YAYYIICHUS ¥ ONTUMU3AIUY IJIAHUPOBAHMUSI, 8 TAKXKE PAllMOHAIFHOC HA3HAYCHUS aHTHOMOTHKOB BO BCEX

Jpyrux OOJIHUIIAX.

KuawueBbie cjioBa: MaKpoOJuAbl, JIMHKO3aMHU/Ibl, CPEAHCCYTOUHAsA /1034, pacXod, pallMOHAJIbHOC HCIOJIL30BaHUC,

TrocnuTalib

Introduction

The group of macrolides and licosamides are
antibiotics with a broad spectrum of activity against
many gram-positive bacteria and gram-negative,
which are used to treat both systemic and local
infections including upper respiratory tract infections,
urinary tract infections, arthritis, and others, in
this way gaining a great interest in treatment of
hospitalized patients, [1, 2]. Increment of antibiotic
consumption and resistance is one of the most serious
global threats to the treatment of infectious diseases
[3, 4]. Actually in ATC/DDD program is registered
14 macrolides remedies and 2 lincosamids [5], five
of them currently are available for use in the United
States, [6], in Republic of Moldova for utilization are
admitted 7 macrolides remedies and 2 lincosamids,
[7] and for the patients treatmentin EMI are utilized 4
macrolides remedies and 1lincosamid remedies, [8].

Determined in EMI yearly medium consumption
from 2009 to 2013 recorded 39.38 DDD/1000,
that was less by 53.44% than 84.58 DDD/1000
registered in Large acute Australian public Hospitals
and by 26.57% than 53.63 DDD/1000 recorded in
other international hospitals,[9]. However in some
European countries like The Netherlands consumption
of macrolides and licosamides in hospitals recorded
an yearly medium of 30.36 DDD/1000 or 6.03% from
annual medium of 503.4 DDD/1000, [10, 11, 12] that
is more appropriate to the data used in EMI.

The primary aim of the study was to evaluate
institutional representative data on macrolides and
licosamides utilization in accordance to World
Health Organization (WHO) requirements, directed
to determine value of Defined Daily Doses per 1000
Occupied-Bed Days (DDD/1000)and value cost in
the dynamics per total institution and most important
departments, [13].

Material and methods

For this study were used the data of a six-year
(2010-2014) period consumption of macrolides
and lincosamides antibiotics in EMI (Emergency
Medicine Institute) and their main subdivisions as
following: ICU that include (Reanimation, intensive
Therapy and intensive Neurological ,,.STROKE”
departments) and SSOTD (septic Surgical and septic
Orhtotraumotology departments) which show the
consumptiondynamics of antiinfective for systemic
use drugs as classified by Anatomical Therapeutic
Chemical (ATC) classification system of World
Health Organization (WHO) indicatedin grams and
value indexes. Statistical, analytical, mathematical,
comparative, logical and descriptive were used as the
methods of study.

Results and discussion

For determining the DDD/1000 we used data
about total annual consumption of macrolides
and licosamides and the statistics data concerning
the number of treated patients (only patients with
health insurance and other free treated by the state
categories of citizens). The total number of occupied
bed/days in the institution was 188762 in 2009.
191556 in 2010. 186246 in 2011.199816 in 2012.
193019 in 2013and 187558 in 2014.and respectively
for the evaluated departments of EMI: Reanimation
intensive care unit(2009 = 3990; 2010 = 6551; 2011
=6985; 2012 = 9051; 2013 = 7384; 2014 = 7361),
Therapeutic intensive care (2010 = 2922; 2011 =
3327; 2012 = 3239; 2013 = 3407; 2014 = 3388),
“STROKE”intensive care (2013 = 2553; 2014 =
4193), septic Surgical (2009 = 14030; 2010 = 14212;
2011 = 12875; 2012 = 12372; 2013 = 12464; 2014
= 12104), septic Orthopedic-traumotology (2009
=10664; 2010 = 10017; 2011 = 9540; 2012 = 10178;
2013 =9701; 2014 = 9535),[ 14, 15, 16, 17].

Consumption of macrolides and lincosamides
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Fig. 1. Total macrolides and lincosamides consumption in DDD/1000 during 2009—2014
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Fig. 2. Total macrolides and lincosamides consumption in DDD/1000 (parenteral forms)
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Fig. 3. Total macrolides and lincosamides consumption in DDD/1000 (enteral forms)

antibacterial in EMI is caractherised by the use of
parenteral (P) and enteral (E) forms as folowing:
erytromycin DDD 1.0 E, midecamycinum DDD 1.0
E, clarithromycinum DDD 0.5 EP, azithromycinum
DDD EO0.3, P.5, lincomycinum DDD 1.8 P. Total
macrolides and lincosamides consumption in
DDD/1000 during 2009-2014 is shown in figure 1.
From figure 1, it can be observed a total decrease
of macrolides and lincosamides consumption for all
departments from 108.77 in 2009 to 26.56 DDD/1000
in 2014 or by 75.58% and varied considerably in
every subdivision during the evaluated period. Since
2009 to 2013 was recorded an increase from 108.77
to 229.07 DDD/1000 or by 52.52%, while from 2013
to 2014 a decrease to 26.56 DDD/1000 or by 88.41%.
This spontaneous mitigation was probably a result of
some difficulties in the supply system of this group
of antibiotics in the institution. Annual medium
(from 6 years) consumption per all departments of
144 DDD/1000 in the evaluated period, could be
placed as following: first — septic Orhtotraumotology

department with 59.77 DDD/1000 or 41.52%, second
- Intensive Neurological «STROKE» department with
34.72 DDD/1000 or 24.11%, third - septic Surgical
department with 19.67 DDD/1000 or 13.66%, fourth
- Reanimation department with 15.61 DDD/1000
or 10.84% and the fifth position Intensive Therapy
department with 14.21 DDD/1000 or 9.87%. In figure
2 the total macrolides and lincosamides consumption
of parenteral forms in DDD/1000 during 2010-2014
is shown.

From figure 2, it could be observed that
consumption of parenteral forms, because of low
consumption of enteral forms of use, in the mean
is similar to total consumption data of this group of
antibiotics and a separate description isn’t necessary.

In figure 3, DDD/1000 of macrolides and
lincosamides (enteral forms) consumption during
2009-2014 is shown.

Figure 3 shows that in the evaluated period
enteral forms of macrolides and lincosamides
recorded an instabile and episodical consumption in
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all departments with an abrupt increase from 2.19
in 2011 to 48.96 DDD/1000 in 2013 and a similar
decriase to 7.5 DDD/1000 in 2014.

Taking into consideration the fact that in most
scientific journals published data about drugs
consumption include use of them in all intense
care unites we determined medium consumption
of DDD/1000 separately for ICUD and SSOTD of
EMI by counting total of DDD/1000 separately for
ICU and SSOTD and divided to the number of those
departments (3 and respectively 2). The results are
shown in table 1.

The data in table 1 shows that in the evaluated
period annual consumption of DDD/1000 in EMI
decreased from 44.4 to 1.5 DDD/1000 by 95.69%, in
ICU departaments from 30.58 to 8.58 DDD/1000 or
by 71.94% and in SSOTD 39.1 to 2.9 DDD/1000 or by
92.58%, with the procentage of parenteral/ enteral forms
from the medium annual (from 6 years) consumption
of respectivly 96.98/3.02%, 76.56/24.13% and
95.91/4.07%. Consumption in ICUD comparatively to
EMI and SSOTD departments in 2014 was (8.58:1.5)
=5.72 and (8.58:2.9) = 2.96 times more.

From table 2, it could be observed that during the
evaluated period macrolides and lincosamides recor-
ded a consumption in EMI and in all other hospitals
less than 10% from the total. The medium (from 6
years) consumption of 33.07 DDD/1000 recorded in
EMI was comparatively less by 60.90% than 84.58
DDD/1000 registered in large acute Australian public
Hospitals as well as by 38.34% than 53.63 DDD/1000
recorded in other international hospitals.

The total wvalue cost of macrolides and
lincosamides use per DDD/1000 in lei is presented
in figure 4.

As could be seen from figure 4 during in the
evaluated period total DDD/1000 cost in lei per all
departments varied significantly with the main value
of 3419.04 lei in 2010 and respectively 3982.45 lei
in 2013. Calculated per DDD/1000 medium (from
6 years) annual consumption of 3300 lei in the
evaluated period, could be placed as follows: first
— Intensive Neurological «STROKE» department
1458.26 lei, second - Reanimation department with
705.19 lei, third - Intensive Therapy department with
665.20 lei, followed by septic Orthotraumotology

Table 1

Macrolides and lincosamides (parenteral and enteral forms) consumption of DDD/1000 in ICUD and
SSOTD departments of EMI

Department Administration 2009 2010 2011 2012 | 2013 | 2014
/Period of evaluation

Parenteral 27.07 13.4 5.03 14.85 17.35 7.73

ICUD Enteral 3.51 0.72 5.8 15.63 1.27

Total 30.58 13.4 5.39 20.66 32.98 8.58

Parenteral 37.35 27.21 89.64 14.47 64.04 0.42

SSOTD Enteral 1.75 1.9 0.74 1.99 1.03 2.48
Total 39.1 29.11 90.38 116.46 65.07 2.9

Parenteral 43.7 24.2 57.2 34.5 31.9 0.9

Total EMI |Enteral 0.7 0.6 0.2 1 2.9 0.6
Total 444 24.8 57.4 35.5 34.8 1.5

Table 2
Total DDD/1000 consumption of macrolides and lincosamides in EMI and some international hospitals
Institution/data/year 2009 2010 2011 2012 2013 2014
Emergency Medicine Institute 44.40 24.80 57.40 35.50 34.80 1.50

Total 662.40 558.20 622.10 542.40 546.90 464.10
Percentage 6.70% 4.44% 9.23% 6.55% 6.63% 0.11%
[L;‘rfg]ac“te Australian pub. Hospitals, 1o 8370 (8630  |85.0 7760 |82.06

Total 931.80 933.70 946.50 931.60 943.40 936.31
Percentage 9.67% 8.96% 9.1% 9.15% 8.23% 8.76%

Other international hospitals 2001-2012 2012 2012-2013 2013
University Hospital [19] 35.00
DANMAP; SWEDRES 41.80 28.00
NAUSP; [18] 86.80

SAAUSP; NETHMAP 78.20 52.00

Total 631.00 931.00 609.00 945.00 943.00 712.00
Percentage 5.6% 4.5% 4.6% 9.2% 8.3% 7.3%
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Fig. 4. Total value cost of macrolides and lincosamides per DDD/1000 in lei

department with 344.77 lei per DDD/1000 and the
fifth- septic Surgical department with medium cost of
126 lei per DDD/1000. In figure 5 the total valuie
cost macrolides and lincosamides in DDD/1000
(parenteral forms) is presended.

The costofparenteral macrolides and lincosamides
consumption, becouse of low cost of enteral forms per
DDD/1000 for all departments, remains aproximatly
comparatively to the total unchanged.

In figure 6 the value cost DDD/1000 in lei of
macrolides and lincosamides enteral forms is shown.

Presented data in chart 6 demonstrates that in
the evaluated period per all departments varied
significantly with the lower value cost of 22.27 lei in
2011 and 6.76 lei in 2014 and respectively the

main value of 55.5 lei in 2010 and respectively
81.84 lei in 2012. Calculated per DDD/1000 medium
(from 6 years) annual consumption of 48.63 lei per
evaluated period, could be placed as following: first

— first septic Orthotraumotology department with
the medium annual cost per DDD/1000 of 18.76 lei,
second - septic Surgical department with 10.72 lei
per DDD/1000 and consequently intensive Therapy
department with 8.45 lei per DDD/1000, forth -
Intensive Neurological «STROKE» department
with 6.77 lei per DDD/1000 and fifth - Reanimation
department with 3.94 lei per DDD/1000.

To determine the medium cost of macrolides and
lincosamides in DDD/1000 was counted total cost
of DDD/1000 separately for ICUD and SSOTD and
divided to the number of those departments (3 and
respectively 2) in the evaluated period. The results is
presented in table 3.

The data in table 3 shows that in the evaluated
period annual cost in lei of DDD/1000 in EMI
decreased from 209.68 to 32.17 DDD/1000by
84.66%, in ICU departaments from 1029.67 to 343.29
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Fig. 5. Valuie cost of macrolides and lincosamides in DDD/1000 of parenteral forms in lei
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Table 3

Medium cost of DDD/1000 in lei of macrolides and lincosamides (parenteral and enteral forms) in EMI

Department Structure of 2009 2010 2011 2012 2013 2014
consumption
Parenteral 1027.92 | 131577 | 373.55 667.06 | 1139.85 | 340.94
ICUD  |Enteral 1.75 0.00 0.36 14.15 14.28 135
Total 1029.67 | 1315.77 | 373.91 68121 | 115413 | 34329
Parenteral 14212 | 366.00 | 46748 169.54 177.97 1.81
SSOTD  |Enteral 17.43 27.75 10.77 26.77 434 1.36
Total 15955 | 39375 | 47825 196.3 182.32 3.17
Parenteral 20497 | 18453 | 287.99 172.74 194.2 30.59
Total EMI | Enteral 471 9.71 1.81 8.20 8.94 1.58
Total 20968 | 19424 289.8 180.94 | 203.14 | 32.17

lei or by 66.66% and in SSOTD 159.55 to 3.17 lei
or by 98.01%, with the procentage of parenteral/
enteral forms from the medium annual (from 6
years) consumption of respectivly 96.85/3.15% and
99.33/30.67%, 93.74/6.26%. Consumption in ICUD
comparatively to EMI and SSOTD departments in
2014 was (816.33:185) =4.41 and (816.33:235.56) =
3.47 times more.

Conclusions:

1. From annual medium consumption of 144
DDD/1000, in the evaluated period results, could be
placed as following: first — septic Orhtotraumoto-
logy department with 59.77 DDD/1000 or 41.52%,
second - Intensive Neurological «<STROKE» depart-
ment with 34.72DDD/1000 or 24.11%, third - sep-
tic Surgical department with 19.67 DDD/1000 or
13.66%, fourth - Reanimation department with 15.61
DDD/1000 or 10.84% and the fifth position Intensive
Therapy department with 14.21 DDD/1000 or 9.87%.

2. Annual decrease of DDD/1000 consumpti-
on recorded in EMI from 44.4 to 1.5 DDD/1000 or
by 95.69%, in ICU departaments from 30.58 to 8.58
DDD/1000 or by 71.94% and in SSOT departaments
39.1 to 2.9 DDD/1000 or by 92.58%, with the pro-
centage of parenteral/ enteral forms from the me-
dium annual (from 6 years) consumption of respec-
tivly 96.98/3.02%, 76.56/24.13% and 95.91/4.07%.
Consumption in ICUD comparatively to EMU and
SSOTD departments in 2014 was (8.58:1.5) = 5.72
and (8.58:2.9) = 2.96 times more.

3. Annual value cost in lei of DDD/1000 in
EMI decreased from 209.68 to 32.17 DDD/1000
by 84.66%, in ICU departaments from 1029.67 to
343.29 lei or by 66.66% and in SSOTD 159.55 to
3.17 lei or by 98.01%, with the procentage of paren-
teral/enteral forms from the medium (from 6 years)
annual consumption of respectivly 96.85/3.15% and
99.33/30.67%, 93.74/6.26%. Consumption in ICUD
comparatively to EMI and SSOTD departments in
2014 was (816.33:185) =4.41 and (816.33:235.56) =
3.47 times more.

4. Obtained results in this study show important
comparative records and conection between the main
departments, as well as in international hospitals re-
gistered data, that gave the opportunity to have posi-
bility for making decisions to impruve the quality of
supply, rational use of amphenicols and antimicrobial
treatment of hospitalsed patients.
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